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T. INTRODUCTION

This report describes results obtained during the final

y=2ar of the Grant: February 1, 1983 through January 31, 1984, .

<. RESULTS

In [1] stability and state feedback stabilizability of linear
cistributed parameter systems are studied, using the theory of Hilbert
soace semigroups of operators. The notion of a 'P-contraction'' semigroup
is introduced. This turns out to be the key tool of this work. A
F-contraction semigroup is related to a contraction one via a similarity,
cr a quasi-affine transformation --depending on whether the operator P
is "strictly' positive or positive. This leads to a canonical decomposi-

tion for this class of semigroups. Moreover, sufficient conditions for

PP o ]

' approximate'' stability for the semigroup are obtained by means of this

canonical decomposition.

We must note that a main feature of our work is that the operator

PRSI P

F can be obtained from the "operator' steady state Riccati equation
associated with the infinite time Linear Quadratic Regulator control
groblem in Hilbert space.

The notion of "approximate'' stability has not been considerecd
Eafore. Here we are able to show that as soon as a P-contraction semigroup
is uniformly bounded then, if it is "approximately' stable, it is actually

stable --i.e., stable over the whole space. Applying these results to the

wave equation with a bounded domain, we can show that the system can be

P
.....



strongly stabilized by a state feedback which involves a positve solution
of the steady state Riccati equation. Moreover, this stabilization is
carried out by means of an energy norm.

In [2] we studies the following problem: ''under what conditions
will a C_ semigroup T(t), t 2 0, with genesrator A, be exponentially
stable, given that the semigroup S(t), t = 0, (say) generated by A - K
--where K is a bounded linear operator, is exponentially stable?" This
problem results from the factfthat if a system is strongly stable then
it is not possible to exponentially stabilized it by means of a compact
feedback. Here we basically find coditions under which it is not possible
to exponentially stabilized a distributed parameter system by means of a
state feedback. Our results are obtained, first for a general operator K,
then for the case in which K is generated from a steady state Riccati
equation. An interesting consequence is that, if a semigroup T{t), t 2 0,
is not exponentially stable, and it is exponentially stabilized by the
feedback -B*P --where P 2 0 satisfied a steady state Riccati eqguation
-- then there must exist an initial state x(0) for which the control
u(t) = -B*PT(t)x(0), t 2 0, is not square integrable. Moreover, if the
semigroup T(t), t 2 0, is contractive and strongly stable, and the operator
B8 is compact, then the steady state Riccati equation does not admit any
non-neg;tive solution,

Finally in [3] we concentrates on strong stability of the class
of '"quasi-affine' transforms of contraction semigroups. Sufficient conditions
for these semigroups to be strongly stable on the domain of the generators

are found. Our key tool of analysis is the generalization of the LaSalle

Invariance Principle to nonfinite dimensional systems. Here we illustrate
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a case in which the limit set of the Invariance Princiole can actually be
characterized. The main result of this work is that, in general, approximate
controllability implies approximate strong stabilizability --as far as

stabilizability via the steady state Riccati equation is concerned.
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